Introduction
Over the years, research interest for the synthesis of dihydro pyrimidinones and their derivatives including octahydroquinazolinone using multicomponents reactions has surged rapidly, owing to the diverse pharmacological properties associated with the pyrimidine core [1, 2] . Octahydroquinazolinone derivatives have received considerable attention within recent years due to their attractive pharmacological profiles [2] [3] [4] [5] . Several methods have been reported for the synthesis of quinazolinone derivatives [6, 7] . These methods usually involve the reaction of an aldehyde with thionyl chloride and pyridine, which is followed in reaction with 2-aminobenzylamine in different organic solvents. However, most of these methods have limitations including harsh reaction conditions, low yields, use of expensive and hazardous chemicals, and tedious workup procedure. The most general method for the preparation of octahydroquinazolinones involves the one-pot Biginelli condensation reaction of dimedone, aromatic aldehydes and urea/or thiourea in the presence of a Lewis or mineral acids [5, 8] . Although various Lewis acid catalysts have been used in the extension of the Biginelli reaction, they are harmful, expensive and difficult to handle [9] [10] [11] [12] [13] . Consequently, the introduction of new methods and /or further work on technical improvements to overcome these limitations is still needed. Recently, the use of silica sulfuric acid (SSA) as a versatile heterogeneous stable acidic catalyst in organic synthesis has been reported [14] [15] [16] [17] [18] . Some advantages of this catalyst are inexpensive, easy to prepare and insoluble in most organic solvents, which could be recycled during work-up.
In view of these observations and also due to our interest in the extension of the Biginelli reaction [9, 10, 20, 21] , we wish to report a simple, cheap and convenient method for the synthesis of octahydroquinazolinone using silica sulfuric acid (SSA) as a catalyst.
Experimental

Instrumentation
All used chemicals were purchased from Merck or Fluka Company. Melting points were determined on an electrothermal digital melting point apparatus. The IR spectra were recorded on Unicom Galaxy series FT-IR 5000 spectrometer. NMR spectra were recorded on a Bruker Avance (300 MHz) spectrometer. Chemical shifts (ppm) were referenced to the internal standard tetramethylsilane (TMS). Microanalyses were performed by the Elemental Analyzer (Elemental, Vario EL III) at the Arak University. The Microanalyses results were agreed favorably with the calculated values. Reactions were monitored by thin layer chromatography using silica gel F254 aluminum sheets (Merck). Silica sulfuric acid (SSA) was prepared according to the method described by literature [14] .
General procedure for preparation 4ao
A solution of benzaldhyde (2 mmol), dimedone (2 mmol) and urea or thiourea (4 mmol) in ethanol (5 mL) was added silica sulfuric acid (0.5 g) (Scheme 1).
Scheme 1
The reaction mixture was refluxed for desired time and then cooled to room temperature. The solvent was removed and the solid mixture washed with cold water (50 mL) to remove the excess of urea or thiourea and then filtered. The remaining solid material was washed with hot ethylacetate (30 mL) and filtered. The filtrate was concentrated, the solid product was separated, air dried, and recrystallized from ethanol to give the pure product. 
Results and discussion
Dihydropyrimidinones, 4ao were synthesized by reaction of 5,5-dimethyl-1,3-hexadion (dimedone) and corresponding aromatic aldehyde with urea (or thiourea) in the presence of catalytic amount of silica sulfuric acid in refluxing ethanol (Scheme 1). The yield of products was good to excellent without the formation of 1,8-dioxo-octahydoxanthenes 5, which is the major product of the procedure reported by the literature [22] . The reaction did not proceed in the absence of SSA after long reaction times. The results are summarized in Table 1 . In view of environmentally friendly procedure, the recovery and reuse of this catalyst is quite preferable. Silica sulfuric acid was easily separated from the reaction medium by filtering and regenerated by washing with water and ethanol, followed by drying at room temperature. The catalyst was reused three times for preparation of 4i, as a model reaction, without significant loose of activity (Table 1) . Among the various acid catalysts used for preparation of octahydro quinazolinones [9] [10] [11] [12] [13] 23] , the silica sulfuric acid was found more preferable catalyst because of its suitable acidity, availability and low cost.
Yields of this one-pot protocol reactions following recrystallization from ethanol were of the order 76-93%, which is very favorable as compared with other procedures (46-98%) [8, 22] . All obtained products were characterized by NMR and IR spectra as well as their elemental analysis data. In the 1 H-NMR spectra of these compounds the two different broad signals at low field were assigned to the resonance of two NHs protons of the pyrimidine ring. This was supported by IR spectra, which included signals in the region 3165-3285 cm -1 . 
Conclusion
In conclusion, the present procedure provides an efficient and improved modification of the Biginelli reaction for preparation of octahydroquinazolinone. This procedure is associated with some advantages such as high yields, ease of workup and reusability of catalyst.
